ol 9 (b1 S 14 Wlio ) o keds ¥ 090 ATAR .yl 31 il gl o Al

395 9 o 3 COlaS 40 Uig )5 (b s P10 (31 93 gu (i Sl (w99
Y Sl 30 Zuiiwr w5 g 355 S b slows 33 (53 o W 39 W5 b dwylio

T alide gllale same (LS (g8 g0l S 55w 58
Ol eabiws )7 (Sip pole oRiils ¢ Sy casSasls )
Ol degyl (Ko pale oiils ( S oozl Y

dr.f.sanginabadi@gmail.com : gzl oy « - AYOY - YYVO - il oyliws S (S pole olKitils (Sidyy 0aSitiloizaiiane Gl S il (gob] 8w 18558 1 Jstune odinay5i®
VWA o 1l 5o 2,6

VWA Coigs)l 1 pdy Z b

o Cudle oo 0 G b g aad gl ol x> b lhlew jo Bg,e B Slule po polai tdeadio
Sl SIS B s gt Gl lian (rnass 1008 b sl ol ool Sl 5 555 (60l 0325
Jlos 50 ot g8 5 95 Gletliwlom 50 (635 70 Buy9 I L dglie ;o Sal loyo Colas jo audg)ls
Saadggrd Sad aseis b Lo @ WY olaws Ldow - ogs adlllas G j0 5l gy 0l 212V
o 25 VWAV Jlo Jglaale 7 Sl alols ;o zacies 555 5 aumsd ol jlos 53 (g G 31 (£50)
S g oliwss 095 4y azxgi b aslllae sl o a5 (s (lyr Db (e Sz w85 18
oo b dalllas dslol 55,0 g b gigu olSiws dugd 51 o g 20,8 oolatwl bl 65T olSiws 51 LG

3 L) Seadggmn Sod pansis boad Ghpdy ohlew tdels 6)ll ansly 285 &j0 Sy gigw
9 by Ollers 09 VYAV Jlo Jgl anle 7 Sl alals 1o gasiw S5 g aumgs Gl Lo ) (s
o dalllas (b )0 4S5 50,0 5 Gt ik )y d; gy (ol I B Ssd 5 Sijgs )5 Sl
asl Gisal 5l o 1o 00l (55105 g ol (o0 )1 addllan Sl e w3 ,Ss ke o sl 8 sl
& Sy Seelgsd S (andii b S Slilew pled o Camelgdl jlen bawgi Gl ol b o)
(sl ogez v HLid aliwg 4 93 HLid Cud s 5 i (o Aoz ] e Slatuine Sud 4 pladl was
S e 05,8 lyd (Sl s cud g adiBs S Sy alold o (S mas alig 4 Loy B Lo S
Sy G ) ot ey s ST 50 ol ol o S (i oS> b s Sl s
Ol Oy Sad 655 ol mle 292 Jb e 50 g pll (635 50 )9 B 5l esliiul b pgu e o it
Sy9 )lad a5 ad (oo anl Gloy leyd CuliS ad (oo dnlie S92ge Bg) L gl S i 0y )5
&5 0o Jly ez b Old b Julou 103,50 13V LA edgazms )3 (Slojo e jlam (635 5
5t Glo it aluly (qyp Sz 9 " Ogmim (Smed iyt g | S TIESE! 5l (o5 sl 0l
Solal 1581 o5 o ooliiwl abgy e sledge,d 5l Sy 9 Cammlar dwlre gl 0l soliiuwl 9o SIS g0l
S pole olBasls GUST aeS 1o o 00y Ll oy g4 5l axdllas aSiyl 4y a5 b ooy SPSS v.22
asdllas 0,90 Cumaz pw (mbeo g o5 1 FOF e ls lis bl by A8l sl sapw; ool 4 liws S
i Sloyd Sod jlam g 15 (635 p0 )9 ,La8 @l Jlre Blyzil 5 (S0l 092 JLu VOIAAEY - JAY

\ A5l oo i dnted Sloyd il Sleas 5 Sy pale oKl 4y laite 1 ol Ll Gei>  ole



oy g ‘_gol.gT LW

12 alio ) olos Y 0595 ATAR Lyl il e o> aloxo

5 b 538 il e s oleys 31 B 0l Sd 5 olyd S8 e Kile 59 VIAAEVITY 5 8/\ V< 20
Velo 801 s & s g Coolaisl amslos e 5 AFTEVAY o VIPYEV/FAL F/AY £4/50

loyd Sed lam JLls BT gigw 5 gy I o 4Bl o ol lis aslllas gl S0 090 7 Ve 57
Coli 51 (S Lo andllan gl 16 pf 4z (1=0.288, p=0.002)s Js 553 oo jloline  Siwaon

ot 5 6yt Sledllae 5 0l 6l Lol ol Loy CuliS o JLls 3l Faigs Joud Ll L copolazsl

Dgh (o0 dpogl ogas

Wlalo 4y (o 5l8 (e sl 330 by, LBl Sl )0 05
55 53 i L (CVP) (35 50 (g5 5Lad (6,5 o3l
OalSle b (A3 JUS55 w9 b 5l SBsE el o
929,188 WIS (oo e & )50 o iz 2 (B9 (nl &S o
Sl (San g 0392 (o2les (Jg 05 65 ol ]y (35 5
B9p Sob oShgser (Shgigean wile (o)l
Pl 5y S5mag

Slo S5 (A-F) wil ansls Jlis 4 5 sbggals 5 4,
s 85 gy S o 5 ol g sl b
oglle 5 009 (cazrled lél 0gd oo oolinl Ll 51 SlS po
20 ke gl &5 ol gle anze 5 Jloixl s
e obeyd E95% 50 sl azg B Sloy U Sl g o)l
() 205

el Ghlew crl Oleyd 5o 3)lailial &jg0 & o457 25, oS
Bl Olie dmslre 9 (63570 wy9 ;I ol 18 0K
SE IS awgp ool plonl oS wilow Gy cnl 51505 0550
o 533,500 s sorles Sl 3 5 03
@ 00y egaty hlen ;0 (o2l la Cud (al ploxl
ol 5 s otz 59 1y U ] 5 f5e e o
o B & 698 Sl el Gl ST e
9 /> S & ol e parsid Sl 5 byl o)
5 Olslo 51 )l 5o il plosl ash wils (oS (sl any o
oRL Je (V) Swlndy GGl s il el sla A
S Wlgies (591930 L8 iy S 4 (el 8 Sl
Ol 52wl ghlew cnl Fyedete g &g 4 loys i
o5 hls s 3505 51 a3 55, ooliid oo
Al plxil g Badod Cawd jo S a5 Cel ol 0sds

A8 5 093 Sl Ol e Sl esliiul by cal 51 (S

doddo

(GBS )0 Fge e 5o Sk b (Sope B o
Oblem (Sesludges Coxdy fuet )0 HeSB (e
2 S oz BT alE e pme cal Gl L tals
S oo 1l5 0050 (sl jlew Sgete Sundg g el
0 Eyom 9 Ooeblineede (s o> Jdo 4 a5 (Sgpe
s e alidl Bk 1Y LY) 008 Jlewn S e el
S b g3 )lsd T e Sl eglle (Bge
S22l e b ool 4 Wi Gl sl UL
oI 60959 b aed &) (il cnl 5o oo Gl &S
Syl gl il o lge Cdeél yo S g 009y S jlas
Job e 4 a1 00 5 0 S o il g a0 polia b
Jew phlem Conae 10 (55950 el Glhlem ((Bsye
izl b ghlew 5o (Sge Sl Slule pon> it
9 1320 syl oy slo CuBlie A )3 Sy b g wad
HLid G ol baa> 0 55k sl 53518 .(0) ol L
S Wi ige ok 7)1 mlo i Usenl 5 39,6 Siliwsgyae
p el 99 (o0 p Dlale e i el Soled 5o
o oS IS o JU el Wl s oy S5 Slasle
Sod a oo Cold 40 9 (B9se (B oras sl B)leS
Sl b glgs oo 1y Olale 4y oy Lo Jlade (Y-0) 005

o35 510l Gl J5ST g 95 JLid g as Ol pead o b

Y Al oo i deed Sy dligr Sless g Sy pale oKl 4y Blete ¢l ol HLal gk ales



oy g ‘_gol.gT LW

12 alio ) olos Y 0595 ATAR Lyl il e o> aloxo

oolaiwl 09y 00l Kiplan (gl ;130 L LS a5 45T olSiis
S o L (YY) eion Oldllas wlul 0 digad g 050 )8
W Gliebl mhow 4 (cds) d=0.08 P=0.79 355
PVSVRSIUR R RY O TR [ PPN JUPT SVAVER DY SRV
ool Bolai Oygo 4 by diged bl by, w35 )3
@,V EY ool joba s, 0 a5 IS5 cpl 4 ol el
S99 bulgd shylo a8 59, ()1 lless US om 51 (Bolas & 500

WD8,5 8 ey 090 ole (o 50 Wingy adlllas 4y
b cingy adsh Gissel Sl o b edls 5y5l0,8 cax
bas Shlew ples ) Cumiolgsl, Bon Lawgs il ol
ol el Wad oo (s s Sedggn S9d parsis
09> DL Sl e 9 iz ¢ G dlex ) Lo Slasie
s 4 slone 8 (Lo Cud  Gloge i jlid Al
Obys s Hhd cud g adds Sy Gl alols )3 b8 pes
Sb1s (eiguw olSiws Lawgd Jgtuaw Cll 50 S e audg IS
loial alold (i a5 S0 (o L85 (o0 )50
S e 353)lS s 5 e g Sy bl (315 i lS
o o ay o8l s 05 e 0,053 5 Cad oS Las
lgte (A plpe aw yo Shls Gayb sl obys G5 Ol
Sy & odlyS Cundg 99 )0 1B (655 oIl 90035 (o
Oz len slaly &SI 55 g Cundg low 13 9 (2551))
Soze by jlow olea b S5 e lawgs 5 Jlad e
Dogoe Sgr odd oo p Uk ipelas JB S5 a4y owtus
Aoles Lwg S 55d Cornsg 90 B Coles 4o b S
s Sloys galo & oy (23 Guly i 5 s 3
bazme o Cumdy caslie (Glops @le 5l (g Sis
Sloles jloolaiwl b coles ;o000 e &b g 0 o0 2L
ol Jsb j5 05 st £5b Suliye i 5 (5]
il (ralan (635 0 (50059 ol brnoss Jlas S 35 el
CCA diameter)2 /4 x CCA velocity time ) x [ |
G99y b 5l ke oleye e Integral x heart rate
59 plsl 55 50 w9 5l eolitul b po e sl
S0l Gl Olyr Sad x5 ojlal mle e Ly
Obeyd CuliSiad (oo dulio 35290 (9) b g drmslone 5 jine
Sloyd @be 5l omr (635 50 wyp ,Lad a5 0l oo wnl Sle;

S35 oW Sanl jleslanal b 5 S i w5 ol
A8 g 05 b Ole myp sodlee (SLoS o]
9 Sudy 4 odnlyS Cumdy g3 )3 45 S i a5 0l S
raising )l jue ©jgalaly (53,51 Ub Comdg 50 s
ol by Sl s .5 o, 50( pOSition LegPassive
o9 A.ca|5:> @LA)Q eLo L Z'L..ul.v oS ;)la w.maﬁ 9o
Oliee 005 955k Candy 99 Gl jo Ol liee SWS
S e 08 paadloe Sloyo mle 4 jlen (ol
A cudl oboa 5l i Ol sssaailis wsl i

(VY
wasis sle gy ol 5l (S plre 4 (Bl S s 13
oolaiwl 8,50 (SoldS bl 5l o ilews jo AT e loi e
1Y) 05l a8 )5 (IS @ aie) cpl jo wilgy oo el 428 )3 )13
o ool a0l 5 o9 b S8l iz ) (Y-
SS s Olle Coumdg g 50,5 0 0> e o Wlgs
Slen S5 Byl g B Jlis olyte 4 ail ol
5 o S e e sln Ol Ol o &5 el
> MAMB ey Y ,Y\)osm oolaul G99 wf)b
e olngl o oA sl adads Gl (So BeF 5e
ol man S 19 Sleedsy 5l (S Ll gl Sllasly
Gzt bl 5 a3l BEAAPEWAY = 90,5 )0 x>
5 oo cdly alie gage b ol alie ale Slellbl LSl
wor Sz Olnl e Pl dlbe Gdgl a0 5 @
9y ool (S S g CoolaBl 5 Conlus e
e e Bow b addlls ol W ol 5l axlys
Al 55 g5 oy bl s pmets ol
L2l g b 6350 s 85U L anlie )0 Sed ploys

=

390,5

IR M)
Lo Ghpdy ohlen Lldoo - huog adlle S 50
Jol aale 7 loj alols jo zaiiw Jo5 g g Gl Lo
5 Si590,5 Seb g olegy lylen Jold a5 VYAV Lo
Ol Lo 00503 5k 0l 4y @y Jomel 51 (S0 Sgs
a8 ol ol ol 05 ojlul Cya wy

Y A3l oo S D Sloyd il Sleas g (Kb pole olKiils 4y 3laie Sl lasl ged> eles



oy g ‘_gol.gT LW

12 alio ) olos Y 0595 ATAR Lyl il e o> aloxo

b azil
S0 (L OFIF ), 8V o o5 (L FOF) a0V s las gl
JLo YOIAAEY < JAY adllas )50 Comos o (uSibe 2504
5 el Wog Jlo AY Sl b FA Jlos cogase o
Sob lam g S 655 e wys Sl Sl Sl
Oz g YIAAENYY o SINYE/PO - iy a4 Slojo
CliS el g0 50 93 JLad 9 8 (Lp e Ao S
JLad 5 o S 1S 0l gy Gleys Sed oS pae g
<9 (p<0.05)¢4:,l¢ 3¢9 loline glas 09,5 90 s (o>
Olye &5 Shlow )0 g canpe Sl o I8 olyo Ll )

(\ Jj»)W‘ 009y )AM wLaS u‘)o.A &)‘Q 6): L)"QL‘ MJ.S

o0 50 ¢ SUS L 1(A)CE T o 1 EVO LA oogusee yo
Slow «2b,) e 4l ploil 4 jles il pos cdalin
Ly @bl 5l S8 ohlew pled jls 57 (o Bd> aalllas S
94355 Sy b A3 Gl cols, b5 Glsgs oyols
Sl Ll 5l e shoss el Jga 3 51 e Lo ool Lol
03e3l 2 )seS sle ool mig pog Jboy 4 azsi L
9 "J.D...m.n ttESt" )‘ (059 p>005 wj)m‘ d‘;&ojﬁs
Sl yeiie dlaly cwyr Caz 5 g (Sherad oy
Sl op bl sl Cgz g dbgie sledgeyd 5l (S
Rocwjl_&w&u@)a;bsww

599 SPSS V.23 soliiul 5,50 1580 o5 .0u8,5 olazul

09 JLad 5 d8 Ly s 50 (Sloys Sed CuliS pas g ColiS anglie N Jouer

P T Shre Bl OSilee Slsl e
s YIA VYV YAIY Y s CgliS pas s
a/y - YYIO¥ 12 culas
[ AY VIV Va8 VIY/AY s ColiS pue IR
Q¥ SR \i4 coles
oY vIY- VV/AY /¥ s ColiS poe s ,Lid
VoI5V A0/) - \i2 colas

095 i jlam 0l Sab b Grizmes g adgl 0l > Sud
(Y Jga)cisls g2g aio loline Siwor Ly

e S A b 0,8 o o g ey I S b ol
b ol 5k e Cyeimed 05 AIPYEVAY o V/YVEV/FA,

L oo,S s lasm by was g adsl ol @as b lys Hhd  Seen i¥ Joua

L ooo,s el 5lam ol o oad adel ol Sl o pxin
—+/YfY —+IYAY r
Ol o kb
e | p

S99 Sombaz By BB Geei gz ROC (s &
olis Jeaz gl il oo 511 Jaaz jo Jhls 31,5 gigu
Sl 1 LIS 50, #IVO 5 OIVO (5 b ,o apd oo
b A o i3 5 ol ol Jy U

5 Coolas! e Gl wls lis L gla asl Ko
lo aily ool g 7 VY/e g 7 Velo L SBI+ i 4y b
by glo adl oV Jgaz j0 Lo bzl plo oglle

f A3l oo S D Sloyd il Sleas g (Kb pole olKiils 4y 3laie Sl lasl ged> eles



oy g ‘_gol.gT LW

12 alio ) olos Y 0595 ATAR Lyl il e o> aloxo

>l 9o @ FIFe iy abaki o 5 UL colaisl o (il
Sl ol

Al (B S s 85 g e g Sude )L 3] Sy cCumlas olie (¥ Jgu

SN ol o)) Cude g Ll o)) | caelais] | cwlus o oS e ol
e w3ls
YY) Y¥/- $e/e Vel 0/ Yol ¥/ Aoy
Sgb layd ColiS Shy g Comlas iy bli jogas ;0 ROC sie mbs :F Jguar
R Sl Als (SIS giges o alals
7. /.
YA/~ ag/- OIVD
fF/ TR ZIVO
Yol F0/- #lF -
Al 04/- $/9 -

ol abaly s 09,5 b Jg 0,005 099 (5 loline alal,y Lyl

9 Sy L Gla adl o ol L axlllas @l ple

(B Jgoz)as S Hloline (Swon Sloyo Sob 5l am s 315 giew
2 9wl e ol (r=0.288, p=0.002) o,ls 54>
291 yhls (BSsism gy cuslio biwd (S 5 Comlus
o ol las leje culaS b i alal )R (e
Sei b leyo ColaS b o 5 G alayl, 10 Jgu
P Xz QLQ)Q colas QLc)é nriy pos [N
ao a5 oy sl 5
ARY Y/f¥ Ya/- Yo OV Y# O
/¥ Y Fols £ 3y oz
ofeYeE AV \# YA \- TA-7Y
VIVA YAIA Y# ZNIY A FA-AY o
YA/ ¥ YA 1 i 5 AN

il oo S ded Sloye ilagy Sleas g (Sip pale olRiils 4y Blate S ol HLasl §ea> seled



oy g ‘_gol.gT LW

12 alio ) olos Y 0595 ATAR Lyl il e o> aloxo

Ol 00 09 398 polie p soml 35 s (B S giem (S g
Slore b gl andllas YV Jlo 40 «(Y0) ], ¢ LU Leul,
Uie hlow 5o gole (iS5 00l (S (2 5% (o2
sSla> 4 brachial artery :Sla> ce,. VeNa cava
B emin Syge S Pem Lawgs aSg)lS bl Cepe
Sy loges wlal g ylel &jg0 ar b asls oles 0uzs 5
Oy NG a8l ol s & yeo 4y Sleys mle b
g 1 20 Cumlus L PV oy abis o e o0 10/
Olee 3yl den 55 g o9 Lo slo aidly alie (sob;
ol colas 015 056,57 ,Lls b > conl (gl asdllas yo 50
Y. JMJUQAL))‘ @b&bfmolo)ljs WP Oy @Lo)o
Ll oz ST gee s Wog 0,5 S0 oy,
b (uadd l5ae 0 5la0 TYO 1 s 1o ¢ 390 00l oolaiu]
A waisS OGS0 ohloiws g al caslin Gl mle Cus
gy ol shasals & 1Y letel wawsg IS Lls 5 0,8 sola]
ol IRl VO caddge b awsg) 5 Jbls SuSS 5l eolaul
Laly cnl 5o o Sod o ploys @ &b b))l sl
5 ool owyp o e (YY) ol Kea 3 Angirekula
L) Sed 50059 Gl Slesss 65 oIl o (S5 5
1Y e asdllae ol ol ulul 5oy )18 Sbjs 1o )60
gl @ gl plyie 4 w5s)5 Gbz e e cutt Off

285 518wl 050 Sleye

slo il o cuie Hloline  SKiod aul Lo adlllas azs Koo

Sy Sed Gl am bl (Sl Ssse 5 gy S
ol 5 gl a5 o) (r=0.288, p=0.002)s4
yolo aslllas ;5 JLls (Bl Sgism by, camlio b Sy 9
@5 g Ot b g Sl g e O eies o]
g yieS e 50 g Sy 3gzg ol alaly yloyo colas
@ ilte a5 39 ylicy Gloyd oliS ol SUL (95 JLad
ol et o 90 )5 Gl gl addlas o (V)

OV oz e Sl sl ool plas ol adlhe s
o eSiles Diogy S ye (1 OF/F+) a5 8 5 o5 (/1 FOS ),
Slallas plo 5 lee ol 45 e Jlo YOIAAEY /AT ol Lo
1551 5 3l 0018 s (i 59 5 ) (st Lt 5 ol
O Bl Je (VY L YVwsg GU5 5l e ooy deye
o eibes 31 ai0gy ools plaisl sz |y (6 s ails
ols Hlas asdllae 7l (1,0 ,7) JLo YAIVY B L FO/VY
9o o g Gloys 5E S wuig )5 Shls by wal (. 50ke
2 PLR g AYYEVAY 5 81 Y2 VY (s 5 & PLR
2 oeyat onl 3 s S eselie lyr ool lél
alox 51l cavs plie a8l 4 58 5o Ol
S i Baa b sl anlllas 48 (YY) (5 g Shokoohi
by ol pais Sl Qb)) g e (2555l
han g 3 Gemabilnee consg i b (FTC) wsg s
) sgile plsl jlam g L3 (5 lobiae s« (PLR) oo
W)l bz ooy D eizees oS pazie |, (PLR
Slo plis 1) eawlilioue ol 4o ogles PLR jgile 51 am
PLR jlas 55 (V) Ken s TOM Peachy adibas o
o9k 093 (qwy ]y (Sl Bl o ys S Sanl )
Szl %y WS Sanl el cage ol ab>lle LB
FA a4 0F 5l Gl a0 e Glie 0l VY 4 YT 5l Sliss
2 58 (YY) oLea s Marik ase; cpl jo il il
s LIS g Gl g 5l eslitul ggoge L YT L
Sae @j95 9 > 4 (P9 Gl Ol et Sz W)
Gad @ oller ;3 PLR gl plnil 51 ey 0095 0l
¥ copsles L PLR jgle cosls 552 jlom YF b
Ol s Ch ln deps Ve CuslaBl 5 sy
Sl Ol el 2315 B ey wlo & sSil
Shlos 9o )3 ¥Y s 5 il (il as,s VA w5 b3
cals il PLR (gl sl plia gl a4 zuly
Wyd o> Sl 0oy G 658 Sl (LS| Grizren
S5z 93g)lS ol wad ll b leses PLROL

o
2 Okl (BSsise By coolal onlis e
adly g .09 L VY g LYol BB s A b andlas

Gl o blaS pad Cp> ROC sivie 4 by o sl

4 A3l oo S D Sloyd il Sleas g (Kb pole olKiils 4y 3laie Sl lasl ged> eles



oy g ‘_gol.gT LW

12 alio ) olos Y 0595 ATAR Lyl il e o> aloxo

J0bl (Sealidgen Lo LT Sl uasi g jlom 0 sl
IO cwl Caeal b jle col g 058 Lo
b aslis s (gl asdllas sl pus dsllas ¢l slossogase
Sl (oole Slellbl SeSSL jl plaSomn )0 45 29) Lo £9040
0395 b o Con CodS  Ulis| Cusgase () a5 ais
]

G Ao

P s caslaiz! § conlus 5l S b asdllas b
Ol owl gl Lol sl loys colaS jo bl 81,5 gigu Jgud
D9 (o8 dpogi Gpgas (nl )0 6 ey Dlalllas

Sty 9 axlllne (g Cugusxe

A Jleel o ools (5y918,5 anld o a8 8o 4 axg b
Ol Lol Cosgaze Lol wjlsye5 5 UL Lisl 5l mbs
sloieg 09 3l o Con CoaS 5 aS 0 wlie Slalas
Sl 50 g i adlas 0)50 Cumex b addllas 00 ,Ss
23,5 aloel Calisee

Soyu8 g i

5 w2y Ollo ulipsl it Jwn S akewsnn
ol sl Bl vg3 cals) b as (Shilew plod (e
Wl oo Jos 4y 15,08 W ,S ol 3 1) aslllas

Szl
sl 025 28l o 059 Q.;\ ,aL?LS| &l Lgll.a SS xjfm

5 (49,5 09> Ol 9 959)l5 oud ezl (b > ()
@y 83,8 owin ) o2l Ghe) @ (B 05 (g SR
Sl w595 e Ol &5 Worw) x5 4
@ bgye 56 Pl g ol (b8 os 9 Sln e
s s 5yl as )8 sads ol B,z obey Lo
ol eamlei el Sl Ky bl gl s ool Lt o, %50
Ll (YA ol oz Camy ls)) 6l oyimss 5
g o silwliel L 1, CVP | Kea ¢ Baumann
Sl wilel gl L CVP ez aSul b w5s S (6 5 aoes
o>l Lo lawgs sdel cawdy e polie b Ll ccul
(Y9) el glaze CVP
Sl lyzl @950 Sleys mbe 5 ploys ColdS Covoal
&lo o5 3925ty a8 e azgi |y ogas ol )0 (6 i
S 8les Gab S g Oigd g Sl Sl (Sen (Sl
il Sl b 0,8 Wil oad ol s a5 Lo oS
35 (50 wlio QUL COME g ()5S (s &lo o (52,55
Lasl ol o J,8 Ohlos e 5 2305 bl &S0l el
o o Jlol b aiSn o |y 05000 5 5005 |y (S
P G S ez g g Cal 039 olyen (S5 )lge L oL
oo (el y50 Gralil izes 5 Gl lo 5 ICU 5o L
stroke il olule gols s Lo Lolul ool
s & 05 o] Lilpl cel wlule 51 .col volume
ilop ol lown @l (e wiSeed Jlow 4 (S5
Syloss 51 70+ 3995 L5 a5 ol 03,8 ol by lalllas
2 Jsl alese s me (g LL s (Seelusgen

\ il oo S ded Sloye ilagy Sleas g (Sip pale olRiils 4y Blate S ol HLasl §ea> seled



oy g ‘_golgT LW

12 &lio ) olouds oY 0,90 IFAR Lyl il 59l b Aloxo

Rld Hosseini M, Ghelichkhani P, Baikpour M, Tafakhori A, Asady H,

Ghanbari MJH, et al. Diagnostic accuracy of ultrasonography and
radiography in detection of pulmonary contusion; a systematic review and

meta-analysis. Emergency. 2015;3(4):127.

AY Naghipour B, Faridaalaee G. Correlation between central venous
pressure and inferior vena cava sonographic diameter; determining the best
anatomic location. Emergency. 2016;4(2):83.

A Haghighi SHO, Begi HRM, Sorkhabi R, Tarzamani MK, Zonouz
GK, Mikaeilpour A, et al. Diagnostic accuracy of ultrasound in detection of
traumaticlens dislocation. Emergency. 2014;2(3):121.

AR Golshani K Diagnostic accuracy of Optic Nerve Ultrasonography
and Ophthalmoscopy in prediction of elevated intracranial pressure.
Emergency. 2015;3(2):54.

AR Luboch M, £o$ M, Szmygel t, Kosiak W. Sonographicassessment

of the inferior vena cava/aorta index measured with the transducer placed
in the anterior median line and right anterior axillary line-a comparison.

Journal of ultrasonography. 2014;14(58):280.

AR Joels CS, Sing RF, Heniford BT. Complications of inferior vena
cava filters. The American Surgeon. 2003;69(8):654.
Yy Shokoohi H, Berry GW, Shahkolahi M, King ], King ], Salimian M,

et al. The diagnostic utility of sonographic carotid flow time in determining
volume responsiveness. Journal of critical care. 2017;38:231-5.
Yy Marik PE, Levitov A, Young A, Andrews L. The use of

bioreactance and carotid Doppler to determine volume responsiveness and
blood flow redistribution following passive leg raising in hemodynamically

unstable patients. Chest. 2013;143(2):364-70.
Y¥ Ma IW, Caplin JD, Azad A, Wilson C, Fifer MA, Bagchi A, et al.

Correlation of carotid blood flow and corrected carotid flow time with
invasive cardiac output measurements. Critical ultrasound journal

2) ()Y

A\ Lu N, Xi X, Jiang L, Yang D, Yin K Exploring the best predictors of
fluid responsiveness in patients with septic shock The American journal of
emergency medicine. 2017;35(9):1258-61.

Atd Stolz LA, Mosier JM, Gross AM, Douglas MJ, Blaivas M, Adhikari S.

Can emergency physicians perform common carotid Doppler flow
measurements to assess volume responsiveness? Western Journal of

Emergency Medicine. 2015;16(2):255.

Yy Angirekula VRK, Shaman Z Carotid Flow Measurement
Variability in Shock Using Point of Care Ultrasound. Chest
2016;150(4):296A.

YA Zengin S, Al B, Genc S, Yildirim C, Ercan S, Dogan M, et al. Role of

inferior vena cava and right ventricular diameter in assessment of volume
status: a comparative study: ultrasound and hypovolemia. The American

journal of emergency medicine. 2013;31(5):763-7.

AR Baumann UA, Marquis C, Stoupis C, Willenberg TA, Takala ],
Jakob SM. Estimation of central venous pressure by ultrasound.
Resuscitation. 2005;64(2):193-9.

;&b

Al Kariman H, Heidarian A, Majidi A, Hatamabadi H, Dolatabadi AA,

Azar BNF. Accuracy of inferior vena cava, aorta, and jugular vein
ultrasonographic diameters in identifying pediatric dehydration. Iranian

Journal of Emergency Medicine. 2015;2(4):174-81.
Y Baratloo A, Rahmati F, Rouhipour A, Motamedi M, Gheytanchi E,

Amini F, et al. Correlation of blood gas parameters with central venous
pressure in patients with septic shock; a pilot study. Bulletin of emergency &

trauma. 2014;2(2):77.

Y Hall JE. Guyton and Hall textbook of medical physiology e-Book:
Elsevier Health Sciences; 2010.

¥ Hosenpud ]D, Greenberg BH. Congestive heart failure:
Lippincott Williams & Wilkins; 2007.

D Goldman L, Ausiello D. Cecil Textbook of Medicine. 22nd
ed2004. p.669-76.

id Brunicardi FC, Schwartz SI. Schwartzs principles of surgery. 8th
ed: McGraw-hill; 2005.p.97-8.

Y Kasper D, Fauci A, Hauser S, Longo D, Jameson J, Loscalzo J.
Harrison's principles of internal medicine, 19e. 16th ed2005. p. 1601-6.

A Downey DB. The retroperitoneum and great vessels. Diagnostic
Ultrasound Philadelphia, PA, USA: Mosby, Inc. 3rd ed2003. p. 478-80.

A Alsous F, Khamiees M, DeGirolamo A, Amoateng-Adjepong Y,

Manthous CA. Negative fluid balance predicts survival in patients with septic
shock. Chest. 2000;117(6):1749-54.

AR Salahuddin N, Chishti I, Siddiqui S. Determination of

intravascular volume status in critically ill patients using portable chest X-
rays: measurement of the vascular pedicle width. Critical Care.

2007;11(2):P282.
AR Peachey T, Tang A, Baker EC, Pott ], Freund Y, Harris T. The

assessment of circulating volume using inferior vena cava collapse indexand
carotid Doppler velocity time integral in healthy volunteers: a pilot study.
Scandinavian journal of trauma, resuscitation and emergency medicine.

2016;24(1):108.

AY Miller JB, Lee A, Suszanski JP, Tustian M, Corcoran JL, Moore S, et
al. Challenge of intravascular volume assessment in acute ischemic stroke.
The American journal of emergency medicine. 2018;36(6):1018-21.

Y Yousefifard M, Baikpour M, Ghelichkhani P, Asady H, Darafarin
A, Esfahani MRA, et al. Comparison of ultrasonography and radiography in
detection of thoracic bone fractures; a systematic review and meta-analysis.
Emergency. 2016;4(2):55.

ANd Rahimi-Movaghar V, Yousefifard M, Ghelichkhani P, Baikpour M,
Tafakhori A, Asady H, et al. Application of ultrasonography and radiography
in detection of hemothorax; a systematic review and meta-analysis.
Emergency. 2016;4(3):116.

NO Ebrahimi A, Yousefifard M, Kazemi HM, Rasouli HR, Asady H,

Jafari AM, et al. Diagnostic accuracy of chest ultrasonography versus chest
radiography for identification of pneumothorax: a systematic review and

meta-analysis. Tanaffos. 2014;13(4):29.

A Al oo i deted Sy dlhigr Sless g Sy pale oKl 4y Blete ¢l ol HLal gk ales



ol 9 (b1 S 14 Wlio ) o keds ¥ 090 ATAR .yl y31 il gl o Al

ORIGINAL ARTICLE

Evaluating the Diagnostic Sensitivity of Doppler Ultrasonography of Carotid
Artery in Determining the Adequacy of Shock Therapy Compared to Central
Venous Catheter in Two Centers in Sanandaj

Fariborz SanginAbadil, Koorosh Akhbari!, Mohammad Soltanpoor Alishahi?
1.  Faculty of Medicine, Kurdistan University of Medical Sciences, Sanandaj, [ran.
2. Faculty of Medicine, Urmia University of Medical Sciences, Urmia, Iran.
*Corresponding author: Fariborz SanginAbadi; Faculty of Medicine, Kurdistan University of Medical Sciences, Sanandaj, Iran. Tel:
09351037750, Email: dr.f.sanginabadi@gmail.com.

Introduction: Adjustment of vascular fluid volume in patients with severe injuries or admission to intensive
care unitis difficultand vital. The aim of this study was to determine the diagnostic sensitivity of carotid artery
Doppler ultrasonography in determining the adequacy of shock therapy compared to central venous
catheter in hospitals of Sanandaj in 2018. Methods: In a descriptive-analytical study, 112 patients with
hypovolemic shock (due to sepsis and ..) were evaluated in Tohid and Koswar Hospitals, Sanandaj from
March to September 2018. To determine the flow intensity of carotid arteries, initially an echo device was
used to collect the data since a portable ultrasonography device was not available but when it became
available, the study was performed using portable ultrasonography devices. The study population included
patients with hypovolemic shock (due to sepsis) presenting to Tohid and Kowsar hospitals, Sanandaj during
6 months. Trauma patients and those with cardiogenic shock and embolism-related shock were excluded.
After the initial training of an emergency medicine resident by a radiologist, for all patients diagnosed with
hypovolemic shock, the patient's characteristics including age, sex, blood pressure according to pressure
gauge Mercury, heart rate per minute and inner diameter of the common carotid artery in systolic mode
based on Doppler ultrasound were recorded. Then, the patient was treated based on the standard procedure
using central venous catheter, and each time the fluid was administered, the flow intensity of the of the
common carotid artery was calculated using the measured diameter and compared with the present
method/Central venous catheter. The adequacy of treatment was confirmed when central venous pressure
reached 8 to 15 after fluid therapy. Considering the normal distribution of quantitative data, "independent t-
test" and "Pearson correlation coefficient” were used to analyze the hypotheses; and Chi-square testwas used
to evaluate the correlation between qualitative variables. Sensitivity and specificity were calculated using
their respective formulas. The statistical software used was SPSS v.22. The study was approved by the ethics
committee of Kurdistan University of Medical Sciences. Results: The results showed that 45.60% were
female and the mean age of the population was 75.88 + 10.82 years. The mean and standard deviation of the
central venous pressure before and after shock therapy was 6.12 + 0.65 and 7.88 + 1.37, respectively. The
mean diameter of the artery and flow intensity before and after lifting the foot were 6.92 + 0.65, 7.37 + 1.48
and 8.33 + 1.81, respectively. Sensitivity, specificity and accuracy were 65.0%, 70.0% and 74.0%, respectively.
Other results of the study showed that there was a significant positive correlation between findings of
intravenous catheter and Doppler ultrasonography after treatment (r = 0.288, p = 0.002). Conclusion: The
results of our study indicated that the sensitivity and specificity of Doppler ultrasonography were somehow
acceptable in determining the adequacy of treatment, but more studies are recommended to confirm this.
Key words: Sensitivity and Specificity; Ultrasonography, Doppler; Shock
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